Midazolam hydrochloride (Ro 21-3981), is a 1,4-benzodiazepine derivative currently being evaluated as an induction agent in anaesthesia. It differs from other benzodiazepines in that it is water-soluble, has a half-life of about 2h (about one-tenth that of diazepam and flunitrazepam), and does not cause significant thrombophlebitis. In addition, while anterograde amnesia seems to be more marked it is of shorter duration than with other benzodiazepines (Conner et al., 1978; Brown et al., 1979; Reves et al., 1979; Dundee and Wilson, 1980) . Midazolam, like other benzodiazepines, effectively maintains haemodynamic and respiratory variables even in poor-risk patients (Forster et al., 1979; Fragen and Caldwell, 1980; Samuelson et al., 1980) . Its onset of action is quicker, and there is less individual variation in response than after the administration of diazepam (Reves, Corssen and Holcomb, 1978) . In this open study we compared the effect of different premedicants on the onset of action of midazolam hydrochloride, on the maintenance of anaesthesia induced with midazolam hydrochloride, and on recovery from such anaesthesia, for minor gynaecological operations. The results were compared with those produced with thiopentone.
A total of 194 women participated in this study (table I). All were undergoing either dilatation and curettage or explorative fractionate curettage. Each patient received atropine O.Smg and pethidine 50 mg i.m. about lh before the surgical intervention. In group 1 ( fig. 1 ), 44 patients received midazolam hydrochloride (Ro 21-3981) as an induction agent in increasing dose (from 0.15 to 0.5 mg kg"' i. v.) over 30 s to determine the clinically useful dose for minor surgery. If there were involuntary muscular movements or other disturbing sequelae, thiopentone was given i.v., in addition, in increments of 50 mg. The results in group 1 were compared with those produced in 30 patients receiving thiopentone sufficient to affect loss of the eye lash reflex. In group 2, fentanyl 50 ug was injected i.v. 1 min before the beginning of anaesthesia induced either with midazolam 0.30 + 0.01 mgkg" 1 (n=30) or thiopentone 6.6±0.3mgkg~1 6.0±0.3mgkg-' (n=30) in 30s. In group 3, the patients received both fentanyl 50 ug and dehydrobenzperidol 2.5 mg 1 min before the induction of anaesthesia with either midazolam 0.37 ±0.02 mgkg" 1 (n=30) or 6.6±0.3mgkg~1 thiopentone (n = 30). Anaesthesia was supplemented with 70% nitrous oxide in oxygen in all patients. No i.v. infusion was used.
The following were recorded by the anaesthetist during and after anaesthesia: time of spontaneous closing of the eyes after commencing i.v. injection of midazolam or thiopentone; disappearance of the In addition, following anaesthesia in group 3, the following were recorded by nurses in the ward: degree of sedation when coming to the ward: alert, fairly alert or sedated; time for return to full consciousness (patient able to take care of herself):
<lh, l-3h, >3h; postoperative nausea and vomiting; psychic state in the evening: clear, moderately clear or tired; patients' opinion of the anaesthetic, when asked by the nurse on the following day: good, fair or unacceptable.
Statistical analyses of the results were carried out by Student's t test (parametric data) or by the x 2 -test (non-parametric data).
RESULTS
The ability of midazolam to induce sleep was slower in onset, with a wider interindividual variability than that of thiopentone ( fig. 1 ). Three patients (two receiving diazepam and one carbamazepine therapy) were excluded from the study, because they were still awake 5 min after the administration of up to 0.5 mg kg" 1 of midazolam. Each dose of midazolam, or of midazolam plus a small dose of thiopentone caused a sleeping time distinctly longer than the usual dose of thiopentone. This difference was significant in each of the three groups of patients (P<0.001).
In contrast, respiratory depression after the administration of thiopentone was clearly more marked than after the administration of midazolam ( fig. 2) . In addition, apnoea lasting more than 10 s was recorded in 12-67% of patients in whom anaesthesia was induced with thiopentone, but in only 2-10% of those receiving midazolam. In both instances, the previous administration of fentanyl and, more expecially, fentanyl with dehydrobenzperidol increased the frequency of apnoea. The mean total period of apnoea varied between 36.6 and 59.8 s in thiopentone-induced patients and between 14.2 and 17.8s in patients
Groupi
.. There were no clinically relevant differences in cardiovascular indices between patients receiving midazolam and those receiving thiopentone ( fig. 3) . In group 1, the significantly higher heart rates in patients receiving midazolam (plus a small additional dose of thiopentone) were apparently a result of the design of the study: thiopentone was given only when the effect of midazolam had worn off.
Hiccup, cough, disturbing involuntary muscular movements and related unwanted effects were recorded more often after midazolam (group 1: 57% v. 37%;group2:46%c.23%;group3:43%p. 10%). Lower abdominal relaxation, as assessed by the gynaecologist, was similar after both induction agents. In the recovery room, patients in whom anaesthesia was induced with midazolam were clearly more sedated than those induced with thiopentone (table II) . The opinions formed by the nurses when the patients returned to the ward, were similar (assessed in group 3 only). However, as regards time for return to full consciousness, postoperative nausea and vomiting, psychological state in the evening and patients' opinion of anaesthesia, there were no significant differences between the patients receiving midazolam or thiopentone (group 3 only).
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DISCUSSION
We found midazolam to be a mild hypnotic which requires powerful premedication when used alone as an anaesthetic agent for minor surgery. After the administration of fentanyl or fentanyl plus dehydrobenzperidol anaesthesia could be induced easily. Similar experiences have been obtained in patients undergoing major surgery (to be published).
Generally, a distinctly wider interindividual variability, both in onset and duration of action, was found with midazolam as compared with thiopentone. The slow onset of anaesthesia was assessed as subjectively pleasant by some patients who had received thiopentone on a previous occasion. However, the longest of the induction times and durations of action observed in this study are clinically unacceptable in minor surgery. Thus, this new benzodiazepine derivative appears to be useful either as an induction agent for major surgery or as a general basal sedative before surgery.
The sedative effect lasted longer after operation in the patients receiving midazolam. This is a drawback in hospitals like ours where there are only a few recovery rooms. On the other hand, this property of an induction agent appears to be subjectively pleasant and decreases the amount of analgesic needed following surgery. After the return to the ward, the difference in the sedative effect disappeared in a short time and the subjective and objective psychic state was, thereafter, comparable in patients in whom anaesthesia was induced with midazolam or thiopentone.
The dose of midazolam which is clinically useful in minor surgery appears to be greater than that suggested by the manufacturer (0.15 mgkg" 1 )-In this respect, we agree with Dundee and Gamble ' (1981) : at least 0.30 mg kg" 1 i.v. should be administered to induce clinically acceptable anaesthesia.
In our relatively healthy patients there were no clinically significant differences in cardiovascular variables between patients receiving midazolam or thiopentone. In contrast, midazolam caused clearly less respiratory sequelae, being comparable to diazepam in this respect (Fragen, Gahl and Caldwell, 1978) . On account of these effects on respiration and circulation, midazolam has been recommended for poor-risk patients (Reves and Samuelson, 1979) .
Although benzodiazepine derivatives have a central muscle relaxant effect there was no difference in this respect between midazolam and thiopentone. The reason may lie in the deeper anaesthesia caused by the barbiturate. This is further supported by the greater prevalence of disturbing muscular movements during surgical intervention in the patients receiving midazolam.
In conclusion, midazolam appears to be a mild hypnotic which needs relatively strong premedication to induce clinically acceptable anaesthesia in minor surgery. It is more suitable for major than for minor surgery. In comparison with our earlier studies with diazepam (Kanto and Iisalo, 1973) and flunitrazepam (Kangas, Kanto and Pakkanen, 1981; Kanto etal., 1981 ) the main novel property of midazolam is its distinctly shorter duration of action. However, it is not comparable to thiopentone in this respect. Our results are similar to other preliminary experiences with midazolam (Fragen, Gahl and Caldwell, 1978; Reves, Corssen and Holcomb, 1978; Fragen and Caldwell, 1980) .
